Plasminogen-Dependent Matriptase Activation Accelerates Plasmin Generation by Differentiating Primary Human Keratinocytes.
Pericellular plasmin generation, an important pathophysiological process, can be initiated and accelerated by the autoactivation of the type 2 transmembrane serine protease matriptase and subsequent activation of urokinase plasminogen activator. The link between matriptase and plasminogen was initially thought to be one-directional: from matriptase, through plasminogen activator, to plasminogen. However, in the current study, we now show that primary human keratinocytes that are undergoing calcium-induced differentiation can rapidly activate matriptase in response to serum treatment via a mechanism dependent on intracellular calcium, protein kinase C, and phosphatidylinositol 3-kinases-based signaling. The serum factor, responsible for the induction of matriptase zymogen activation, was shown to be plasminogen. A sub-pM concentration of plasminogen (but not plasmin) acting at the cell surface is sufficient to induce matriptase activation, suggesting high potency and specificity of the induction. After matriptase zymogen activation, a proportion of active matriptase is shed into extracellular milieu and returns to the cell surface to accelerate plasmin generation. The ability of plasminogen to induce matriptase zymogen activation and the subsequent acceleration of plasmin generation by active matriptase reveals a feed-forward mechanism that allows differentiating human keratinocytes to rapidly and robustly activate pericellular proteolysis.